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N=24
Present
Public pasture (Horsenettle was present in the 
1980s, but was eliminated.)
Absent
? Prefectural capital
?
?
?
?
?
?
?
Fukushima
Fukushima
Tochigi
Niigata
Nagano
Gifu
Niigata
Utsunomiya
Nagano
Kofu
Gifu
Yamanashi
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??? ???
Present 1 5
Absent 14 3
There is a significant relationship
between temperature and the presence of
horsenettle (p<0.01). The relationship
was tested using Fisher's exact test.
Temperature
?
???????????????????????????????????????????????????????
????????????????????????????????????
Present
Absent
There is a significant difference (p<0.01).
a) Values in parentheses represent S.D.
Annual mean temperature (?)
11.98 (0.69) 
a)
8.62 (2.13)
The annual mean temperatures were tested
using the separate variance t-test.
??????????????????????????????????????????????????????????????????????????????????
a??Harvesting system (n=29) b)?Type of cattle  (n=23)
Mowing Grazing Dairy Beef
Present 4 3 Present 6 0
Absent 5 17 Absent 13 4
c)?Supply of concentrate during grazing d)?Manure spreading?(n=24)
season (n=20)
Supply No Spread No
Present 3 0 Present 5 2
Absent 12 5 Absent 10 7
Note:
c) Pastures where mowing was the only harvesting system were not included.   
 There were no significant relationships between the harvesting system, type of
cattle, supply of concentrate or manure spreading and the presence of horsenettle
(p>0.05). The relationship was tested using Fisher's exact test.
a) The harvesting system using both mowing and grazing was grouped with
grazing. Each harvesting occurrence was regarded as a sample. Thus if two
occurred in a pasture that was viewed as two samples.
b) When both dairy and beef cattle were in a pasture, they were grouped with the
type of dairy cattle.
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D iet
Barley Corn
Co mposit ion (D M % )
Alfalfa silage 17.0 17.0
G rass silage 31.0 34.0
Flaked  barley 40.2 -
Flaked  corn - 33.2
So ybean meal 11.0 15.0
M ineral mix   0.5 70.5
V itamin mix   0.3  0.3
N utritive value (D M % )
CP 16.90 16.98
O CW 41.12 41.38
T D N 70.80 71.70
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Diet 
c)
Recovery Germination Viability Emergence
Barley 84 58 73 18
Corn 81 65   78 
d)
12
No significant difference between diets at P = 0.05.
c)  The composition and nutritive value of the two
diets were almost the same, except for concentrates.
a ) Total recovery six days after ingestion was
calculated as percentage of seeds ingested.
(%)
b) Subsamples collected during the second and third
days were used for the determination.
d)Viability of a subsample collected 48 h after
ingestion in block 1 could not be measured, and it was
not included.
??????????????????????????????????????????????????
??????????????????????????????????????
??????????????????????????????
Diet 1 2 3 4 5 6
G 58 59 59 58 49 58
V 70 75 71 73 68 75
G 58 59 70 64 61 62
V 71 78 79 79 73 77
G: germination, V: viability
%
Barley
Corn
Days after ingestion
No significant difference in the percentages of
germination or viability in each diet at P = 0.05
between days after ingestion (the second -?the fifth
day).
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????? ????????? ??? ??? ????????? ????? ???? ????? ???? ??????? ???
?????????? ???????? ?????? ????? ?????? ???????? ??? ?????????
????????????????????????????????????????????????????????????
???? ????????? ???? ??????? ????????? ???? ???????? ??????????? ???
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???????????????????????????????????????????????????????????
??????? ??? ???? ??????? ??? ?? ??????????? ?????? ?????? ?????
???????? ??? ??????????? ??????????? ???? ????? ????? ???? ?????
????????????????????????????????????????????????????????????
??????????????????????? ???????????????? ?????????????????????
??????????????????????????????????????????????????????????
???????????? ????????? ???? ?????? ?????????????????????? ????
??????????????????????????????????????????????????????????
????????? ???????? ?????? ??????? ????? ?????????? ????? ????
??????? ??? ?? ?????? ?????? ?? ???????????? ??????????????? ??????
????? ??????? ???? ???????????? ??? ??????????????? ????????????
?????????????????????????????????????????????????????? ?
??????????????????????????? ?
????????????????????????????????????????????????????????
????????? ??? ?????? ???? ????? ??? ?????? ??? ??? ???????? ????
???????? ????????????? ??? ??? ?????? ??????? ????? ????? ???
???????
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Family Species
Asteraceae Ambrosia trifida  L., Bidens frondosa  L., Cirsium vulgare  Tenore
Solanaceae Solanum americanum  Mill, S. carolinense  L.
Malvaceae Abutilon theophrasti  Medic.
Phytolaccaceae Phytolacca americana  L.
Amaranthaceae Amaranthus patulus  Bertoloni, A. spinosus  L.,  A. viridis  L.
Polygonaceae Persicaria lapathifolia  S. F. Gray, P. longiseta  Kitag.
Poaceae Digitaria ciliaris  Koeler, Echinochloa crus-galli  Beauv., Panicum dichotomiflorum  Michx
?
???????????????????????????????????????
Species Jan. Apr. Oct.
A. trifida 8 9 8
B. frondosa 42 37 6
C. vulgare 23 4 14
S. americanum 77 55 58
S. carolinense 9 45 46
A.thophrasti 53 69 100
P. americana 51 18 34
A. patulus 65 94 96
A. spinosus 87 94 100
A. viridis 3 77 98
P. lapathifolia 45 70 0
P. longiseta 46 73 0
D.ciliaris 51 72 88
E. crus-galli 15 100 96
P. dichotoomiflorum 3 1 84
Test time
%
?????????????????????????????????????????????????????????????????????????????????????????????????????????? 63
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????????????????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????
Maximum temperature in compost (?? ?42.4 45.2 46.6 50.3 52.2 53.3 ?55.1
Tube number 11 1 1 1 1 1 23
Gemination of species (%)     97(5) 93 93 27 73 47 0
Duration (h) 0 9 27 76 40 109    142(40)
Values in () represent s.d.
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Species
Solanum carolinense 44 (2) 
c)
2 ( 2)
S. americanum 37 (2) 0 ( 0)
Abutilon theophrasti 12 (5) 80 ( 6)
Phytolacca americana 6 (1) 2 ( 4)
Amaranthus spinosus 33 (3) 0 ( 0)
A. patulus 29 (1) 1 ( 2)
Persicaria lapathifolia 24 (3) 0 ( 0)
Panicum dichotomiflorum 20 (2) 6 ( 2)
Echinochloa crus-galli 60 (3) 34 (13)
Digitaria ciliaris 54 (3) 14 ( 4)
Note:  
WISW  - ADSW 
             WISW: water-imbibing seed weight
             ADSW: air-dried seed weight
Dormancy percentage (%)= Viability (%) - Germination percentage (%)
c) Values in parentheses represent SD.
b) The dormancy percentage was calculated by subtracting the
germination percentage from the viable seed percentage after
absorption of water and incubation for 20 days at 20/30 ?.
??100
ADSW
Water Dormancy 
uptake 
??
 percentage 
??
%
         Water uptake (%) =
a) Weed seeds were supplied 20 ml of deionized water, and the
water uptake was measured after incubation at 15 ? for 24 hr.
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?
? Un-
Solanum G
a)
97 a 19 bc 3 cd 0 d 32 b 0 d 0 d
       carolinense V
 b)
99 a 72 b 7 c 0 c 67 b 9 c 0 c
S. americanum G 97 a 28 c 0 d 78 b 0 d 0 d
      V 97 a 79 a 0 b 84 a 6 b 0 b
Abutilon G 13 a 0 c 0 c 0 c 0 c 0 c 9 ab 3 b 0 c 0 c
      theophrasti V 93 a 23 bc 12 cd 9 cde 2 ef 0 f 39 b 23 bc 7 de 0 f
Phytolacca G 92 a 0 c 49 b 0 c 0 c
      americana V 94 a 0 c 57 b 3 c 0 c
Amaranthus G 94 a 2 b 0 b 20 b 0 b 0 b
          spinosus V 94 a 2 c 0 c 24 b 1 c 0 c
A. patulus G 96 a 38 b 0 c 70 b 0 c
      V 97 a 38 c 0 d 74 b 0 d
Persicaria G 83 a 0 b 0 b
      lapathifolia V 83 a 0 b 0 b
Panicum G 90 a 0 c 26 b 0 c
dichotomiflorum V 96 a 0 c 46 b 0 c
Echinochloa G 41 a 0 b 0 b 0 b 3 b 0 b
      crus-galli V 76 a 6 b 6 b 0 b 6 b 0 b
Digitaria ciliaris G 52 a 0 b 7 b 0 b
V 67 a 0 b 10 b 0 b
Note:  
   Values in the same row followed by the same letter are not different at 1% level of significance.
a) germination percentage   b) viability
60?
hours
3
%
hours
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Circles show ‘estimated probits’ at each temperature (? 55?, ? 60 ?).
Weighted regression equations between logarithms of heating duration and 
‘practical probits’ that were modified ‘estimated probits’, were calculated.
55 ? y = 2.884 + 2.009 x  ?2 = 4.794 < ?2(3, 0.05)
60 ? y = 4.469 + 1.648 x  ?2 = 4.115 < ?2 (2, 0.05)
According to ?2of the equations, their linearity was undeniable.
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Gx (%) Tb (?) ?(?-day) r2
G20 14.03 64.05     0.989**
G30 14.08 70.50     0.956*
G40 14.15 75.15     0.968*
G50 15.03 77.33     0.969*
G60 15.62 80.57     0.975*
G70 15.06 92.51     0.982**
G80 15.61 94.91     0.991**
G90 14.10 127.45     0.992**
average 14.71
** : P<0.01  * : p<0.05
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? ?
Test 3 Test 4
?
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(%)
test 2 30/20? (10/14 hr) 79
test 3 25/15 ? (10/14 hr) 38
test 4 Gibberellin + constant 25 ? 88
test 5 Constant 35 ? 29
Final
germination
85test 1
In all the tests, deionized water was properly
supplied during the incubation.
In test 1 and 4, five ml of 100 ppm gibberellin
was supplied at the beginning of the incubation.
Condition of test
Gibberellin + constant 15 ?
followed by constant 25 ?
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Const. 30 39 (control)
30/20 41 b 46 ab 63 a 65 a
25/20 41 b 51 ab 60 a 58 a
25/15 40 b 45 b 61 a 61 a
25/10 45 c 47 bc 60 ab 67 a
20/15 32 c 50 b 48 b 64 a
20/10 38 c 42 bc 57 ab 65 a
15/10 37 b 39 b 44 b 69 a
The maximum germination  percentage at each thermal regime is
shown in bold. They were not  significantly different (P>0.05).
Values in the same row followed by the same letter are also not
significantly different (p>0.05).
Number of cycles of temperature fluctuationThermal
regime(?? 1 5 10 20
germination (%)
Underlined values are significantly different from that of control
(constant 30 ?)(p<0.05).
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Values for sowings after May in OG were omitted
because almost no seedlings emerged.
Values within rows followed by the same letter do
not differ significantly.
Sowing date
?-day
RCPE:  Relative cumulative percentage of
emergence (see text for details)
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Values followed by the same letter do not differ
significantly.
Condition
Sowing date
%
Shoot Root Shoot Root
Apr. 22.79 72.11 1.1432 2.3413
May 19.88 57.85 0.5156 1.7488
BARE June 9.81 44.53 0.2672 0.8056
July 11.00 24.36 0.1933 0.2633
Aug. 2.15 7.37 0.0040 0.0014
Apr. 4.18 8.79 0.0036 0.0073
May 2.03 3.68 0.0003 0.0003
OG June 0.00 0.00 0.0000 0.0000
July 3.10 10.00 0.0050 0.0005
Aug. 1.60 3.90 0.0010 0.0010
Mean of the sowing condition
BARE 13.13
a
41.25
a
0.4247 1.0321
OG 2.18
b
5.27
b
0.0020 0.0018
Condition
Sowing
date
Length Dry weight
The shoot and root lengths in BARE are significantly different
from those in OG, respectively.
The lengths were measured for each individual plant, respectively,
and then averaged for each container. In weighing, all seedlings in
a container were gathered and measured at once.
cm g / plant
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Sowing condition
BARE 63
a
OG 0
b
The percentage in BARE is signifficantly
different from that in OG.
%
Emergence percentage in the next spring
after sowing = Number of seedlings
emerged in May 1997 / (Number of seeds
sown - Number of seedlings emerged
during 1996) ×100
Emergence percentage
The investigation was conducted on May
30, 1997.
N
u
m
b
er
 o
f 
p
la
n
ts
 p
er
 c
o
n
ta
in
er
0
10
20
30
40
July 2 Aug. 26 Oct. 16
Investigation date
1996 1997
(11.5)
May 30
(14) Apr. in OG
Apr. in BARE
May
July
Aug.
May
June
July
Aug.
June
The number of living seedlings and re-sprouted shoots is presented 
for 1996 and 1997, respectively.
Bars attached to the symbols represent standard error. Values in
parentheses represent standard error for July and August sowings in 
BARE on May 30, 1997, respectively.   
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Apr. May June July Aug.
b) Dry weight
Shoot Root Shoot Root
Apr. 15.91
a
77.69
a
0.5189
a
2.2029
a
May 9.99
ab
68.58
ab
0.2629
ab
1.6797
ab
BARE June 9.25
abc
53.02
ab
0.2924
ab
0.9278
bc
July 3.74
bcd
29.69
bc
0.1099
b
0.3177
cd
Aug. 1.33
bcd
6.08
c
0.0133
b
0.0093
d
Apr. 0.00
d
0.00
c
0.0000
b
0.0000
d
May 0.00
d
0.00
c
0.0000
b
0.0000
d
OG June 0.75
cd
2.00
c
0.0005
b
0.0005
d
July 0.00
d
0.00
c
0.0000
b
0.0000
d
Aug. 0.00
d
0.00
c
0.0000
b
0.0000
d
The lengths and dry weights were measured as mentioned in Table 18.
Condition
Sowing
date
Length Dry weight
cm g / plant
Values within columns followed by the same letter(s) do not differ
significantly.
The investigation was conducted in September 1996.
Shoot length = -0.16 × day ? 42.03, R2 = 0.94
Root length = -0.52 × day ? 133.28, R2 = 0.98
Shoot dry weight = -1.45 × ln(day) ? 7.91, R2 = 0.93
Root dry weight = -3.36 × ln(day) ? 18.32, R2 = 0.99
day = days from January 1, 1996 until each sowing date
All equations are significant at P = 0.05.
?????????????????????????????????????????????????????????????????????????????????????????????????????????? 77
???????????????????????????????????????????????????????????????
????????????????????????? ???????????????????????????????????
?????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????
??????????????????????????????????????????????????? ??????????
???????????????????????????????????????????????????????????????
???????????? ???? ?????????? ??????? ??????? ?????????????
???????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????
???????????????????????????? ?
????? ???? ?????????? ??? ????? ???????? ??? ????????????
??????? ????? ????????? ??? ??? ?????? ????? ???? ????????????
??????? ???? ????? ??????? ???? ????????????? ???? ??????? ?????
??????????????????????????????????????????????????????????????
??????????????????????????
??????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????
???? ????? ???? ????????????? ????? ??? ???? ????????? ??????? ????
??????? ??? ?????????? ????????????? ??? ???? ??????? ???
?????????????????? ????????? ????? ?????????? ?????????????? ???
???????????????????????????????????????????????????????????
???? ???? ???????? ??? ???????? ?????? ???? ???????????? ??? ????
?????????? ????? ???? ???????? ??????? ??? ????????????? ???
????????????????????????????????????????????????????????????
??????????????????????? ?
??? ???????????? ???? ???????????? ??? ??????? ???????????? ?????
?????????????????? ? ? ? ? ? ? ? ? ?
????? ??????????? ????????? ????? ???? ??????????? ???
???????????????????????????????????????????????????????????
????? ?????? ??????????? ??? ?????? ?????? ???? ??? ????????????
???????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????
?????????????????????????????????????????????????? ?
???????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????
??? ???????? ??????????? ??? ???? ??????????? ????? ????????????
?????? ?????? ??????? ???? ??????? ???????????? ??? ????????? ???
????? ???????????? ????? ?????? ????????? ??? ?????? ??????????
??????????????????????????????????????????????????????????
???????????? ???????? ???? ???????????? ??? ?????????? ????
??????? ???? ??????????????? ????????????????????????????????
??????????????????????????????????????????
?
???????????
???? ??????? ??? ??????? ?????? ???? ???????????? ?????
????????????? ?????????? ?????????? ???? ??? ?????????? ????
??????? ??? ???????????? ?????????? ???? ??????????????
????????????????????????????????????????????????????????????
??????? ????? ????? ???? ??????? ?????????? ???? ???????? ?????
?????????? ??? ?????????????? ???????? ?????????? ????? ??????
???????? ??????? ??? ????? ?????? ??????????? ????? ????? ????
?????????????????????????????????????????????????????????
?????????? ??? ????? ???????? ??????????? ???????????? ???
?????????? ???? ???????????? ?????????????? ??????????? ??????
???????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????
??????? ????? ???????????? ???? ???????????? ???? ???? ??????????
????? ??????? ?????? ????? ??? ???? ?????????? ???? ?????? ????????
?????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????
??????? ????????????? ??????? ??????????? ???????????? ??????????
????? ?????? ???????????? ????????????????????? ?????????????
?????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????
???? ?????? ??? ???????????? ??????? ??? ?????????? ????????????
????????????????????????????????????????????? ???????????????
?????????????????????????????????????????????????????????????
?????????? ??????? ??????? ???????????? ??? ????????? ?????? ?????
?????????????? ? ?
?
?????????? ? ???????????????????????????
? ? ? ? ? ? ? ? ? ? ? ? ???????????????????????????????????
???????????????????????????????????????????????????????
??? ???????????? ????? ???? ?????????????? ??? ?? ???? ?????
???????????? ???????????? ????????? ?????????? ???? ??? ??? ????
???????????????????????????????????????????????????????????
??? ??????? ???????????? ????????? ????? ???? ??????????? ???
????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????
????????????????????????????? ??? ????????? ?????????????? ????
???????????? ??????? ???????? ???????????? ????????? ???? ????
???????????????? ?
???????????????????????? ?????????????????????????????????
????? ????????? ??????? ??? ??????? ?????? ????? ??? ??????? ??????
???????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????
???? ????? ???? ?????? ????????? ???????? ???????? ???? ?????????? ???
?????????????????????????????????????????????????????
???????????????????????????????????????????????????????
??????? ???? ????????? ?????????? ??? ???? ?????????? ?????
??????????????
?
???????????????????????????????????????????????????????????
????????????????? ?
??????????????????????????
????????????????????????????????????????????????????
?????????
????????? ?
???????????????????????????????????????????????????????
????????????????????????????????????????????????????????????
?????? ???????? ?????? ???? ????? ??????????? ???? ?????? ?????
??????????????????????????????????????????????????????????????
????????????
????????????????????? ? ?
??????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????
????? ?????????????? ???? ????? ?????????????? ????? ??????????
????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????
????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????
????? ????? ???? ???????? ??????? ????????????? ??????????
???????????????????? ????????????????????????????????????????
????? ??? ???? ????? ?????? ??? ???? ????? ??????? ??????? ????
??????? ???? ??????? ???? ?????? ?????? ????? ????? ???
?????????? ????????? ????????? ??????? ?????? ????? ??????????
????????????????????????????????????????????????????????????
??????????????????? ?
???????????????????????????????????????????????????????
????????? ???? ?????? ???? ??????? ??? ???? ?????????? ????
????????? ??? ????????? ??? ?????? ???? ??? ???? ????????????
?????????? ??? ???? ?????????? ???? ????? ??????? ?????? ?????
??????????????????????????????? ???????????????????????????
????????????????????????????????????????????????????????
???? ??????????? ???? ??? ???? ?????????? ??? ?? ?????????? ?????
????????? ???? ????????? ??? ???? ?????? ???? ??????? ???
???????????? ??????? ???? ???????? ?????????? ???? ????????? ???
?????????????????????????????????????????????? ???????????
?????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????
??????? ??? ???? ????????? ????????????? ?????? ??? ?????????
???????????????????????????????????????????????????????????
??????????????????????????????????????????????? ?
???? ?????????????? ?????? ??????? ???? ???????? ?????
????????? ??? ????????? ?????? ???? ?????? ??????? ???? ????
??????????????????????????????????????????????????????????????
??????????????????????????????????????????????????
???????????????????????????????????????????????????????????
??? ???????????????????????????????????????????????????????
????????????????????????????????????????????????????????????
??????????????????????????
????????????????????????????????????????????????????????
??????? ?????????????? ????????????????????????????? ????
?????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????
???? ???????????????????? ???? ?????? ??? ???? ?????????? ????
?????????????????????????????????????????? ? ? ? ? ?
??????????????????????????
???????????????????????????????????????????????????????????
??????????????
???????? ?????? ??? ?????? ????? ???? ????????????? ?????
?????????? ???????? ????????? ????? ????? ???????? ??? ????
????????????????????????????????????????????????????????????
?????? ????? ???????? ???????? ?????? ????? ????? ??????? ?????
????????????????????????????????????????????????????????????
?????? ??????? ???? ????????????? ??????? ???? ????? ?????? ???
???????? ?????? ??? ?????? ????? ???? ?????????????? ????????
????????? ???????????????????????????????????????????? ?????
????????????????????????????????????????????????????????????
????????? ?
??? ????????? ?????? ?????? ???????? ???? ?????????? ????
????????????? ????? ??? ?????????? ?? ???? ??? ????? ????????
?????????????????????????????????????????????????????
?????????? ??????????????????????????????????????????????????
???? ?????? ??? ??? ?????????????? ?????????? ???????? ???? ???????
????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????
?????????????????????????????????????? ???????????????????
?????????????????????????????
??? ??????????? ?????????????? ???? ??????? ??? ??????????
?????????????????????????????????????????????????????????????????????????????????????????????????????????? 79
??????????????????????????????
?????????????????? ????? ???????????? ????????????????????
????????????????????????????????????????????????????????????
???? ????? ???? ??? ???? ????? ??? ??????? ??????? ????? ????
???????????????????????????????????????????????????????????
???? ????? ????? ????? ??????? ????? ???????????? ??????????
???????? ???? ???? ???????????? ???? ??????? ????????? ????
???????????? ????? ??????? ????? ???? ????? ???????????? ??????
??????????????????????????????????????????????????????????????
??????? ????? ????? ???? ?????? ??????? ????? ???? ???????????
????????????????????????????????????????????????????????????
????????????? ???? ????? ???????? ??? ???? ????? ???? ???????????
?????????????????????????????????????????????????
?????? ????????????????????????????????????????????????? ?
?????????????????? ?????????????????????? ??????????????????
?????????????????????????????????? ???? ????????????????????
?????????????????????????????????????????????????????????????
????????????? ?????????????? ?????? ???????????? ????
??????????????????????????????????? ?????????????????????
???????????????? ? ? ?
???????????????????????????????? ??????????????????????
????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????
????????????????????????????????????????????????????????
?????????????????????????????????????????????? ?
???? ??????? ??? ???????????? ???????????? ??????? ??? ?????
????????????? ??? ????? ?????? ???? ???? ???????? ???? ????? ????
??????????????????????????????????????????????????????????????
??????????????????????????????? ???????????????????????????
??????????????????????????????????????????????????????????????
??? ???????? ?????????? ????? ????? ???????? ????? ?? ????????
????????????????????????????????????????????????????????????????
??????? ???? ???? ???????????? ??????? ???????? ???? ???????
??????????? ???? ???? ?????? ??? ??? ???????????? ??? ????? ??????
?????????????????????????????????????????????????????????????
???? ?????????????? ??????? ???? ?????????? ????? ????? ????
???????????????????????????????????????????????????????
?????????????????????????????????????????????????????????
????????????????????????????????????????????????????????
? ? ????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????
???? ???????????? ??? ?????? ??? ?????? ????????? ???? ????? ????
?????????????????????????????????????????????????????????????
??????? ????? ??? ?? ???????? ???? ?? ???????? ?????? ??? ????
???????????? ????? ?????????? ??? ??????? ???????????? ??? ????
???????????????????????????????????????????????????????????
???? ??????? ???? ?????????? ????? ???? ????????? ???? ????
????????????????????????????????????????????????????????????
???? ??????? ???? ????????? ???????? ??? ??? ????? ???? ???????????
????????????? ???? ????? ??? ????? ??????????? ???????? ????
???????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????
???????????? ??????? ????? ??????? ???? ???????????? ??????????
?????? ???? ?????????? ??????? ??? ???????? ???? ??????????? ????
?????? ?????? ???????? ???? ??????? ???? ???????? ???? ??????
??????????????? ??? ???? ???????? ???? ??????? ????? ?????
???????????? ??????? ???? ????? ?????? ???????? ?????????????? ????
?????? ?????? ????? ???? ??????? ????? ????? ??? ????? ????????????
???????????? ??? ????????????????????????????????????????????
??????????????????????????????????????????????????????????????
?
?
?
?
?
?
?
?
?
?
?
?
???????????????????????????????????????????????????????????????
-5
0
5
10
15
20
25
30
Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June
M
o
n
th
ly
 a
v
e
ra
g
e 
a
ir
 t
e
m
p
e
ra
tu
re
 (?
)
-60
0
60
120
180
240
300
360
M
o
n
th
ly
 r
a
in
fa
ll
  ?m
m
)
Rainfall in 2001-2002
Average rainfall from 1971-
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Daily mean air temperature from
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Daily minimum air temperature
from 2001-2002 
Average of daily mean air
temperature from 1971-2000
Average of daily minimum air
temperature from 1971-2000
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SEP4 SEP26 OCT15
?
BARE 1.3 10.0 26.7 14.6
b
OG 0.0 2.5 1.7 1.4
a
Mean 0.6
B
6.3
AB
14.2
A
Values within the mean column and row
followed by the same letter do not differ
significantly.
Sowing date
Mean
g y g
Condition
Shoot Root Shoot Root
BARE 1.54
a
14.13
a
4.21
a
4.03
a
OG 0.50
b
4.38
b
0.53
b
0.36
b
Dry weight
mg / plant
Length
Condition
cm
The comparison between the conditions was
made by pooling the data among the sowing
dates.
Values are significantly different between the
conditions for each item.
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SEP4 SEP26 OCT15
?
BARE 68.3 40.8 0.8 36.7
a
OG 60.8 29.2 0.0 30.0
b
Mean 64.6
A
35.0
B
0.4
C
Newly emerged seedlings were counted until
November 21, 2001.
Mean
Sowing date
Condition 
Values within the mean column and row
followed by the same letter do not differ
significantly.
Shoot Root Shoot Root
BARE 0.97 14.22 3.87 4.98
OG 0.73 11.58 1.75 3.59
cm mg / plant
There is no significant difference between the
conditions for each item measured.
Values are only shown for SEP4 since there
were few re-sprouted shoots for SEP 26.
y g
Condition
Length Dry weight 
Condition SEP4 SEP26
cm
BARE 1.24 0.78
OG 1.22 0.73
Mean 1.23
a
0.76
b
Sowing date
The length is significantly
different between the sowing
dates.
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SEP4 SEP26 OCT15
?
BARE 55.0 12.5 26.7 30.7
a
OG 6.3 3.8 1.7 3.6
b
Mean 30.6
A
8.1
B
14.2
B
Values within the mean column and row
followed by the same letter do not differ
significantly.
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Sowing date
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Pearson Goodness-of-Fit Statistics Analysis of Maximum Likelihood Estimate
DF ?2 Pr > ?2 ? ? Wald ?2 for ? Pr > ?2
AUG 3 2.040 0.564 3.608 -0.127 0.706 0.401
SEP 3 3.645 0.303 1.348 -0.225 7.98 0.005
log {p(x) / (1-p(x)} = ? + ?x
x = exposure time
Sowing
date
p(x) = The number of living horsenettle  /?the number of horsenettle exposed to
freezing treatment
?
?????????? ? ????????????????????????????????????????
? ? ? ? ? ? ? ? ? ? ??????????????????????
Length Diameter
cm mm
AUG 34.84
a
0.49
SEP 17.10
b
0.48
Sowing
date
Root
The length is significantly
different between the sowing
dates.
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The horizontal line shows a 95% confidence interval 
for exposure time at which seedling viability is reduced 
to 10% for SEP.
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Item Period
Sapporo Temperatures at 5 and 10 cm below the soil surface 1976.1 - 2003.4
Kawanishi Temperature at 10 cm below the soil surface 1988.1 - 2003.3
Temperature at 30 cm below the soil surface 1996.12 - 2003.4 
a)
Nasu Temperature at 10 cm below the soil surface 1989.1 - 2000.12
Miyota Temperatures at 5 and 15 cm below the soil surface 1991.12 - 2000.3
Temperatures are the daily mean for all.
a) There were some missing values.
Observation point
National Agricultural Research
Center for Hokkaido Region
National Institute of Livestock
and Grassland Science
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